Although the existence of cardiac tumours has been recognised for over 200 years, until 1950 the diagnosis was believed to be made exclusively at necropsy.'
Prichard wrote that the diagnosis of tumours of the heart "is either impossible or a matter of chance".' In 1952, an intracardiac myxoma was first recognised by angiography,2 and in 1955, the first report of excision of an atrial myxoma using cardiopulmonary bypass appeared. 3 Since that time, the clinical features of left atrial myxoma have been extensively reported,'6 and non-invasive methods, including M-mode echocardiography,7 radionuclide angiography,8 9 and phonocardiographyl' have increased the sensitivity of detection of these tumours. Right sided cardiac masses are less often seen and only scattered reports have suggested the value of M-mode echocardiography in the detection of right atrial'1-13 and right ventricular tumours. 14 This report describes the non-invasive characteristics of five right sided cardiac masses, and documents that a clinical suspicion may be easily and effectively substantiated.
* Recipient of a Research Career Development Award from the National Heart, Lung and Blood Institute. Received for publication II August 1981 Case reports CASE 1 A 45-year-old woman was admitted for excision of a left parotid tumour. The chest x-ray film showed an incidental calcified intracardiac mass. Though this patient had no cardiac symptoms, she had known of a heart murmur since childhood. She had had a pulmonary embolus nine years before admission after an uneventful childbirth.
Jugular venous engorgement was evident with a prominent systolic regurgitant wave. A grade 3/6 diastolic rumbling murmur with presystolic accentuation was heard best in the second right intercostal space at the sternal border. A systolic murmur was heard intermittently.
After recording the characteristic motion of a normal aortic root with an M-mode echocardiogram, inferior and medial angulation of the transducer disclosed multiple parallel echoes in the region where motion of the tricuspid valve is usually recorded (Fig. 1) . In this patient, however, the expected tricuspid leaflet motion pattern was never visualised.
A calcified myxoma was removed from the right atrium. After operation a repeat echocardiogram showed normal tricuspid leaflet motion. (Fig. 2) was ignored as artefact.
Two-dimensional echocardiography with a wide angle phased array ultrasonograph, however, showed a large multilobulated mass in the right atrium which prolapsed into the right ventricle in diastole (Fig. 3 ). An M-mode echocardiogram obtained from the twodimensional machine by manually positioning the interrogating ray through the right-sided chambers and tumour mass was identical to that initially recorded by the M-mode machine (Fig. 2) .
A 4x 10 cm myxoma was removed from the right side of the interatrial septum. Postoperatively, the friction rub was no longer present, and echocardiographic examination disclosed a normal tricuspid valve. CASE 3 A 69-year-old man with polycythaemia vera was admitted to hospital for increasing abdominal girth and a Budd-Chiari syndrome. After an initially successful side-to-side portocaval shunt had thrombosed, a LeVeen shunt was inserted, and the ascites decreased rapidly. After two months, however, the patient again noted increasing girth.
Physical examination disclosed jugular venous distension with a systolic regurgitant wave. A presystolic gallop, mid-diastolic sound, and grade 1/6 systolic murmur were heard along the left sternal border. Massive ascites and significant ankle oedema were also present.
M-mode echocardiography showed a mass behind the tricuspid valve with an initial clear space in diastole (Fig. 4) . A two-dimensional echocardiogram confirmed the presence of a mass, 3 to 4 cm, in the right atrium attached to the end of the LeVeen shunt (Fig. 5) . A superior vena cavagram and injection through the LeVeen shunt disclosed what was presumed to be a large thrombus at the end of the catheter which had migrated into the right atrium.
During treatment with continuous heparin infusion serial two-dimensional echocardiograms showed diminution in the size of the mass. A 33-year-old woman with progressive dyspnoea on exertion had been aware of a heart murmur for four years. She was admitted to hospital because of praecordial pain unrelated to exertion.
Physical examination disclosed a thrill along the left sternal border where there was a grade 4/6 harsh The M-mode echocardiogram disclosed hypertrophy of the interventricular septum (17 mm). There was a mass of echoes in the right ventricular outflow tract (Fig. 6 ) which could not be detected in the body of the right ventricle. The abnormal mass appeared to extend further into the outflow tract in late systole. Examination of the pulmonary valve showed a normal "a" wave and high frequency systolic fluttering (Fig. 7) .
The right ventricular angiogram showed a large, pedunculated, lobulated mass in the outflow tract of the right ventricle. There was an infundibular outflow tract gradient of 70 mmHg.
Removal of a leiomyoma abolished the echoes from the right ventricular outflow tract.
CASE 5
A 5-day-old infant was noted to have cyanotic attacks on the second day of life which progressed to generalised cyanosis on the third day.
The baby was slighdly cyanotic with a respiratory rate of 60 per minute. A lower left sternal border heave and grade 2/6 systolic ejection murmur loudest in the pulmonary area and absent at the apex were found.
There were multiple abnormal echoes in the right ventricular outflow tract that could not be detected in the body of the right ventricle (Fig. 8) . The tricuspid valve itself was noted to be normal.
A rhabdomyoma arising from the region of the crista supraventricularis and partially obstructing the right ventricular outflow tract was resected. progressive ascites pulmonary emboli without evidence of peripheral venous disease, "pericardial rubs" without other evidence of pericarditis, fever without evident source, and fatigue and constitutional symptoms without explanation justify consideration of right-sided masses as a possible cause. Echocardiography seems to be ideally suited for making the non-invasive diagnosis of a right-sided cardiac mass. In the present series, four of the five masses were correctly identified by M-mode techniques while the fifth was also detected, though the M-mode echocardiogram was initially misinterpreted. Of the three right atrial masses, only the echocardiographic pattern of the thrombus (Fig. 4) resembled that previously described for left atrial myxomas with an echo-free interval following initial diastolic separation of the leaflets and then appearance of multiple linear echoes behind the anterior valve leaflet. This echo appearance is not specific for myxoma, but may be seen with any lesion prolapsing through the atrioventricular valve. '6 In the other two patients with right atrial masses, the M-mode echo patterns were less characteristic. 
